Runoff with contaminated street dusts has an environmental risk to the aquatic environment.
water sources in this area have become contaminated by micropollutants such as PAHs by stormwater runoff (Chen et al. 2007) . Thus, the stream network area, which is one of the most developed areas in East China, suffers from severe contamination of PAHs from non-point urban sources.
The objectives of this study were (1) to find the important fractions of particle-bound PAH, (2) to look for the impact of street dust particle on receiving stream network.
MATERIALS AND METHODS

Study site description
The selected study site is Xincheng, a town on the Yangtze River delta and in Zhejiang Province in the southeastern is the time variable concentration (mg/L); Q(t) is the runoff flow rate discharged at time (m 3 /min).
Analytical methods
The standards used were 16 USEPA priority PAHs Street dust particles, sediment and soil samples were extracted with a Soxhlet apparatus. Each sample (10 g) was spiked with four surrogate standards (acenaphthene-d10, phenanthrene-d10, chrysene-d12, perylene-d12), and then extracted with 200 mL of methylene chloride for 48 h, to which activated copper was added for desulphurization.
The extract was pre-concentrated to 2 mL by a rotary to obtain PAHs. The PAH fraction was finally concentrated to 1 mL under a gentle stream of nitrogen.
The concentrations of PAHs in the extracts were determined using an Agilent 6890 gas chromatograph (GC) equipped with a splitless injector, HP-5 capillary column (30 m £ 0.25 mm inner diameter £ 0.25 mm film thickness) and a 5973 mass selective detector (MSD). The carrier gas was helium (ultra high purity) at a constant flow rate of 1 mL/min. The GC oven temperature was programmed from 508C (2 min) to 2008C (2 min) at 208C/min, then to 2408C (2 min) at 58C/min before reaching 2908C at 38C/min and held for 15 min. The injector and detector temperatures were 2808C and 3008C, respectively. Chromatographic data were collected and processed using HP Chemstation software. Detection limits were 1.1-5.3 mg/kg dry weight for PAHs. All the results were expressed on a dry weight basis.
Total organic matter (OM) was determined by ignition at 5508C for 2 h. The density of the street dust particles was measured with a pycnometer.
RESULT
The PAH contents in street dust particles, urban soil and river sediment
The contents of total PAHs in street dust particles (,900 mm) . Approximately 55% of total PAH were present in particles with diameters of less than 250 mm, accounting for 40% of the street dust particle weight.
Risk assessment and mobility of street dust particle to receiving water
To assess PAHs pollution in street dust particles and stream sediments, the results were interpreted using the effects range low (ERL) and the effects range median (ERM) values as defined elsewhere (Long et al. 1995) . Table 2 shows that several PAH components contents in street dust, suspended sediment in runoff and streambed sediments are above the ERL and thus may moderately impact the biota health of stream network. Several PAHs in the street dust with the diameter less than 63 mm and suspended sediment of runoff are above the ERM, and these may severely impact biota health. The smaller street dust particles have even higher PAH content and it is expected that if the runoff continues washing the street dust particles into the river, the sediment PAH content would probably continue to increase.
Due to the slow flow of water in the stream network, street dust particles in urban runoff accumulate in the sediments close to the point of entry into the network. Figure 2 shows that the town reach sediment (sed2) had much higher total PAHs content than the sediments in the upstream and downstream reaches.
Surface runoff caused by rainfall contributes PAHs to the receiving water. This pollution is mostly in particulate form. Street dusts make a great contribution to the urban runoff particulate pollutants. The particle-bound PAHs account, on average, for 94.7% and 93.6% of total PAHs in two rainfall events in June and August in 2007 (Table 3 ).
The urban runoff water affects the water quality of Xincheng River markedly in the town reach during heavy rainfall events (Table 4) Table 5 ). One of possible explanations could be the increased surface runoff and atmospheric deposition in rainy season.
DISCUSSION
The size of the street dust particles is a critical factor affecting the pollutant's mobility and remove efficiency.
The behavior of street dust in runoff depends on its grain size-distribution Murakami et al. 2005) . Street dust makes a great contribution to the runoff pollutant load (Stone & Marsalek 1996; Walker et al. 1999; Rocher et al. 2004) . The smaller street dust particles have higher PAHs contents due to greater surface area per volume and to higher organic matter contents, indicative of pollutant adsorption onto dust particles (Hoffman et al. 1982; Roger et al. 1998; Andral 1999) .
Street dust has environmental impact to receiving waters and management actions should be taken to reduce the pollution at the sources. However, Xincheng town streets are swept with a push broom. The previous researchers found that this method is only effective for removal of large particles and is ineffective for small particles with high PAHs contents.
In this research, it was found that the PAHs contents in suspended sediment in runoff were even higher than less than those in less than 63 mm fraction, suggesting that the diameter of suspended sediment particles in runoff was probably much smaller. Larger dust particles are deposited onto the bed sediment; smaller particles remain in suspension longer and could be transported to the drinking water plant farther downstream in the Xincheng River, bringing a health threat to local communities. For this reason, we suggest actions should be considered to reduce the transport of street dust pollution to the stream network.
CONCLUSION
Smaller street dust particle had higher content of total PAHs, and lower densities, higher mobility and PAHs contamination during urban runoff. The high density of channels in the area, short distance between the streets and the receiving waters and the absence of buffer zones accelerated the street dust particles transfer from the streets into the stream network. 
